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Abstract: This study evaluated urine cultures and the antimicrobial resistance
patterns of E. coli detected from urine culture. This study was performed on
520 hospitalized wrine samples mcluding 401 females and 119 males during one year
(2008-2009) in Khorramabad City (West Iran). The urine cultures and antibiotic
sensitivity tests based on Kirby-Bauer method were analyzed according to the
antibiotic resistance pattern of each bacterium. A total of 520 urine samples were
analyzed out of which 129 (24.8%) showed significant growth and 115 (89.1%) were
gram-negative bacteria. The most frequently detected gram-negative bacterium was
E. coliwith 85 cases (73.9%). Urinary Tract Infection (UTT) was seen in 79.1% of the
females as compared to 20.9% of the males (p<000.1). The most resistance rates for
E. coli detected from urine culture were to ampicillin with 98.4% and to amoxicillin
with 83.7%, respectively. The most antibiotic sensitivity rates were to amikacin with
93.3%, ciprofloxacin with 91.5%, nitrofurantoin with 89.8% and to nalidixic acid with
(78.7%), respectively. Present findings demonstrated the significance of resistance
mncrease of E. coli detected from ure culture to various groups of antibiotic drugs,
caused by the wrregular use of antibiotics.

Key words: UTI, drug resistance, negative-gram

INTRODUCTION

Urinary Tract Infections (UT1) one of the most common disease encountered in medical
practice today (Nakhjavani et al., 2007). Urinary tract infection is one of the most common
bacterial mfections and gram-negative bacteria are among the most prevalent bacteria
detected from UTI patients, particularly females. Escherichia coli 1s the most causative in
this regard known as the most prevalent UTT pathogen, followed by other gram-negative
bacteria of Enterobacteriaceae (Selvarangan et af, 2004; David and Williams, 1996,
Sydney, 1990). More than 80% of urinary tract mfections occur in outpatients and E. coli
accounts for more than 50% of the infections i these patients (Blomgran et al., 2004,
Tha and B apat, 2005). These infections are important due to antibictic resistance,
recognizing their major pathogens, resistance patterns and their antibiotic
sensitivity. Consequently, drug resistance complicates urinary infections treatment and this
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fact necessitates the appropriate use of drugs, along with the invention and synthesis of new
drugs (Hasan et al., 2007). Hospital UTIs often happen in hospitals in patients with mterior
urinary catheter and their resistance to drugs 1s an increasing global problem particularly in
developing countries (Laupland ef al., 2005). The prevalence rates of antibiotic resistance in
bacteria detected from hospital infections differ in terms of bacterial species, hospital
conditions and even with regard to countries and may be associated with regional epidemics
(Bajay et al., 1999; Gupta et al., 2001). The aim of the present study was to investigate urine
cultures concerning the frequency of gram-negative bacteria detected from cultured urine
samples and to evaluate the antibiotic resistance patterns of the most frequent gram-negative
bacterium detected from urine culture in acquired urinary tract infections of hospitalized
patients. Therefore, investigating the antibiotic resistance patterns of E. coli seem to be
essential concerning the increasing use of antibiotics followed by increasing antibiotic
resistance and diversity of E. coli sensitivity in various parts of the world. The study aimed
to determine the prevalence rate and the common antibiotic resistance patterns of E. coli
detected from wrinary infections.

MATERIALS AND METHODS

This study was carried out to evaluate the antimicrobial resistance patterns of E. coli
detected from urine culture on 520 hospitalized urine samples in several hospital, including
401 females (77.1%) and 119 males (22.8%) in terms of types of pathogens and microbial
sensitivity patterns in Khorramabad city (West Tran) during one year (2008 and 2009). Urine
samples were aseptically collected in sterile containers and then cultured on blood agar and
MecConkey agar, using a calibrated loop, delivering 0.01 mL of the sample. Then, culture
medium was incubated at 37°C overnight, The bacterial growth of >105 colony forming
units ¢fu mL ™" of urine was considered as positive culture while the growth of <104 ¢fu mL™
of infected urine was regarded as the nonexistence of pathogen growth and negative culture.
After the positive samples were processed using biochemical tests for 1solation and
identification of microorgamsms, according to standard procedure. The standard disk
diffusion microbial sensitivity test based on Kirby-Bauer method on Muller-Hinton agar was
utilized for all the 1solates to assess the antibiotic resistance using antibiotic disks on E. coli
as the most frequent detected gram-negative bacterium After incubation at 35°C for 24 h,
zone size was measured. The collected data were processed statistically using the SPSS
15 software and chi-square tests. Fisher’s exact test was also applied considering a 5%
p-value.

RESULTS AND DISCUSSION

Out of all the 520 urine culture samples, 129 cases including 106 females (82.1%) and
23 males (17.8%) were positive and had remarkable growth. Consequently, a sigmficant
difference was found between gender and infection rate (p<0.001). The frequencies for the
pathogens in the positive cases were as follows: 115 cases (89.1%) were gram-negative
bacteria and the most frequent gram-negative bacterium was E. coli with 85 cases (73.9%)
and other bacteria included Klebsiella with 17 cases (14.7%), Proteus with 13 (11.3),
Pseudomonas with 11 (9.5%), Enterobacter with 6 (5.2%), Citrobacter with 2 (1.7%),
respectively and other gram-negative bacteria with 5 cases (4.3%) (Table 1). The resistance
rates of E. coli detected from urine culture was found to be 98.4% to ampicillin and 83.7% to
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Table 1: The frequency of gram-negative bacteria separated firom p ositive urine culture

Frequency
Organism Number Percentage
E. coli 85 73.9
Klehsiella 17 14.7
Froteus 13 11.3
Pseudomonas 11 9.5
Enterobacter 6 52
Citrobacler 2 1.7
Other gram-negative bacteria 5 4.3

Table 2: The resistance and sensitivity rates of separated E. ¢oli to antibiotics in antibiogramic test

Antibiotics Resistance (%6) Antibiotics Rensitivity (%0)
Ampicillin 98.4 Amikacin 93.3
Amoxicillin 83.7 Ciprofloxacin 91.5
Amexicillin-clavulanic acid 69.3 Nitrofurantoin 89.8
Trimethoprim 56.7 Nalidixic acid 78.7
Cephalexin 48.1 Gentamicin 68.9
Ceftazidime 67.2

amoxicillin, 69.3% to amoxicillin-clavulanic acid, 56.7% to trimethoprimand, 48.1% to
cephalexin, respectively. Additionally, the most sensitivity rates were reported for amikacin
with 93.3%, ciprofloxacin with 91.5%, nitrofurantoin with 89.8%, nalidixic acid with 78.7%,
gentamicin with 68.9% and ceftazidime with 67.2% (Table 2).

This study mvestigated 520 clinical urine samples of hospitalized patients and their
culture in several hospitals in Khorramabad (West Tran). Tt was revealed that firstly the most
frequent bacteria detected from urinary tract infections were gram-negative bacteria (89.1%)
and secondly E. coli (73.9%) was the most frequent detected gram-negative bacterium and
it shows a similarity with the results of other researches (Astal, 2005; Tha and Bapat,
2005; Andrade et al., 2006; Kresken and Hafner, 2006 ). Urinary tract infection is a common
relapsing disease which infects approximately 11 million women vearly and 1s considered as
one of the major causes of hospital infections (Foxman and Riley, 2001). In the present study,
a significant difference was found between the infection rates in males and females showing
a similarity with the results of other studies in this regard (Kurutepe et al., 2005; Zilevica,
2005). The prevalence of antibiotic resistance of the urinary tract infection microorgamsms
is increasing worldwide and is an important factor in appropriate antibiotics choosing and
taking them as treatments. The E. coli, among the most frequent detected organisms, shows
various resistance rates to diverse antibiotics and in present study, the most resistance rates
of E. coli detected from urine culture were found to ampicillin with 98.4% and to amoxicillin
with 83.7% while the least resistance rates and the most sensitivity were, respectively
reported for amikacin with 93.3%, ciprofloxacin with 91.5%, mtrofurantomn with 89.8% and
nalidixic acid with 78.7%. Therefore, the following comparisons can be done between the
results of the present study and the compatible results of other studies mn Iran and in other
countries.

Studies Carried Out in Iran

In a study carried out on 213 urine samples in Tabriz-West Iran, by Ghotaslou ef al.
(2005) cases (79%) of E. coli were isolated so that the most resistance was to ampicillin with
95% while the least resistance rates were to nitrofurantoin with 26.7%, nalidixic acid with
22.3%, amikacin with 18.3% and to ciprofloxacin with 4.3%.

In another study performed in Ghazvin-West Iran, on 363 positive urine culture
samples, firstly, the infection rates for females and males were reported as 71.2 and 28.7%,
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respectively; secondly, E. coli was isolated in 75.6% of the cases; and thirdly, its most
resistance rates were, respectively reported to ampicillin, cotrimoxazole and cephalothin while
the least rates were, respectively found for ceftazidime, nalidixic acid, ciprofloxacin,
nitrofurantoimn, amikacin and gentamicin (Vaezzadeh and Sharifi-Yazdi, 2001). The results of
a study by Fallah et al. (2008) revealed that the most prevalent separated bacterium in urinary
tract infection was F. coli (75%) and its most resistance was to amoxicillin (70.4%) while, the
least resistance was to amikacin (3.7%).

Bori et al. (2001) results included the most resistance rates of 91.05% to ampicillin and
80.48% to cotrimoxazole versus the least resistance rates of 2.44% to ceftriaxone and 35.9%
to ciprofloxacin.

Mokhtanan et al. (2006) found E. cofi as the most frequent mfection agent in a study
in Gonabad-East Iran, on 353 positive urine samples of £. cofi. In their study, the urinary
infection rate in females (78.5%) was significantly more than the rate in males (21.5%). The
resistance rates of 100 and 99.7% were found to amoxicillin and ampicillin, respectively.
However, the sensitivity rates were 85% to ciprofloxacin and 60.1% to ceftizoxime
(Mokhtarian et al., 2006).

Studies Carried Out Abroad of Iran

Kader et al. (2004) conducted a research on 1764 urine samples i Saudi Arabia and
separated E. coli from 58% of the cases. Nearly 50% of the separated E. coli showed
resistance to amoxicillin, clavulanic acid and trimethoprim.

Tha and Bapat (2005) introduced E. coli as the most frequent bacterium separated from
urine samples (50%) in a study carried out m Japan on 244 urine samples. Additionally,
unnary infection was found to be more prevalent in women than in men and the most and the
least resistance rates were reported for ciprofloxacin and nitrofurantoin, respectively.

In Hasan et al. (2007) study conducted in India on 2436 positive urine samples, 50.7%
of E. coli were 1solated and the urinary tract infection of 70.5% for women was reported
compared with the mfection rate of 29.5% for men. Moreover, the resistance rates of E. coli
to gentamicin, ciprofloxacin and amikacin were reported to be 90, 68 and 33%, respectively
(Hasan et al., 2007).

In Astal’s study in the Gaza Strip on 49 urine samples, Z. coli was 1solated from 52.5%
of the samples and the most resistance to amoxicillin (78.7%) and the least to nitrofurantoin
(2.7%) were demonstrated (Astal, 2003).

In a swrvey by Tankhiwale et al. (2004) on E. coli, the most resistance rates were found
to cotrimoxazole (82%) and ampicillin (79.9%), while the most sensitivity rates were to
nitrofurantoin (62%) and ceftizoxime (58.7%).

The results of Tnabo and Obanibi (2006) study on E. coli isolated from urinary infections
in Nigeria demonstrated the least resistance to ciprofloxacin and the most resistance to
cotrimoxazole and nalidixic acid.

In Tamberkar et af. (2006) study performed on 68 urinary samples in India, E. coli was
separated from 59% of the cases and the most resistance was demonstrated to ampicillin
(87%) and cotrimoxazole (91%), while the most sensitivity was found to nitrofurantoin
(71%).

Bartolom ef al. (2006) n a study on E. coli reported the highest resistance to ampicillin
(85%), trimethoprim and sulfametoxazol (84%) and the lowest resistance to ceftriaxone (0.1%)
and amikacin (0.2%).

Based on the results of the present study and many studies in this regard, some of
which were mentioned above, 1t 1s concluded that E. coli 1s the most important and prevalent

198



Asian J. Biol. Sci., 3 (4): 195-201, 2010

bacterium isolated from urinary infections and its resistance to some drugs including
ampicillin and amoxicillin, etc., exists continuously in most parts of the world, while its
resistance rates to some other drugs including nalidixic acid, gentamicin, ete., vary and are
mcreasing showing the fact that different species of E. coli play roles in causing urinary
infections. Tt also may be attributed to other factors including the prevalence of some species
of E. coli epidemically in some parts of the world, in addition to other factors such as age,
gender, individual hygiene, hospital infections, wregular and inappropriate use of antibiotics
without antibiograms, or inappropriate and non-standard disks utilized in laboratories.
Moreover, currently the resistance to some drugs such as amikacin, ciprofloxacin,
nitrofurantoin, imipenem, etc., is fortunately low; however, we should be aware of the
increasing resistance to these drugs mn the future. For mstance, although fluoroquinolones
are among the most effective drugs in treating urinary drugs (Kurutepe ef af., 2005), diverse
studies have revealed the increasing resistance of the bacterium to fluoroquinolones. For
example, in a study carried out by Nakhjavani et al. (2007) in Tehran on the resistance of
E. coli in wrinary tract infections to fluoroquinelones, the resistance rates of 49.3% to
nalidixic acid, 44.5% to ofloxacin, 41.4% to norfloxacin and 40.2% to ciprofloxacin were
reported (Nakhjavani et al., 2007). Other studies were also in this realm (Alos et al., 2005,
Rebeecah et al., 2006, Seputiene et al., 2006). The results of other various studies revealed
that the resistance of E. coli to ciprofloxacin, the most effective drug to urinary tract
mnfections, 13 increasing. In Astal’s study m China during the years of 1998 to 2000, the
resistance increased from 46.6 to 59.4% (Astal ez al., 2005). Also, Kurutepe et al. (2005) found
in a study that the resistance rate of E. coli to ciprofloxacin increased from 2.9% in 2000 to
11.3% 1n 2002. The results of the study emphasize the constant bacteriological evaluation
and treatment line correction. Establishing a scientific supervision committee with standard
definitions is highly recommended to supervise laboratory functions, the quality of the
outputs and comparing them with referent laboratories. Using appropriate and standard disls
15 recommended. The wregular or improper use and prescription of drugs without any
antibiogramic results except under certain circumstances have to be avoided in order to
prevent causing and expanding resistance to new drugs with little observed resistance
rates.
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